Process-oriented performance management in international business is a highly debated topic. One question repeatedly raised both in theory and practice is whether processoriented performance management in national and international firms has to be structured (Tsai and Hung, 2009; Bourne et al., 2003) . Moreover, it can be questioned whether the results of key performance indicators measured through financial control in national and international companies are really the same. In order to answer this question, an explorative study (using questionnaires) was conducted by Pforzheim University in the fourth quarter of 2014, in which 26 industrial partners participated.
Process-oriented performance management: introduction
The internal and external accounting of a company should provide, among other things, information in terms of key performance indicators (KPIs) for different audiences. These are measured qualitatively and quantitatively and are hereafter defined as performance measures. Managers and executives in a company as well as internal and external investors make their decisions based on these performance measures (Kaplan and Norton, 2001) . If the KPIs are measured on the basis of processes, then a process-oriented performance management system is in use (Bourne, 2000) .
It is interesting to compare how many non-financial performance measures or financial performance measures are evaluated in the individual companies (Franco-Santos et al., 2007) . Businesses today often calculate the company's value in order to estimate the intrinsic value of a company. These values typically contain process orientated key data, which makes up a substantial aspect of this article.
In order to determine the substantial key data which is used in financial control in the form of KPIs, an anonymized online survey was conducted in the fourth quarter of 2014 at the Pforzheim University in which 26 industrial partners participated. Many studies have already been done on KPIs. However, no study has been done, unlike the one on this article that compares process orientated performance measures of national and international companies and highlights their commonalities and differences. The study was methodically done by consulting approx. 250 performance measures that are either in use or not in use at all in national and international companies. Subsequently, this was followed by statistical analyses in order to determine the effects of several influential factors on the management of KPIs in a company.
1.1. Performance management and performance measurement:
commonalities and differences
Performance management not only focuses on individual business units but also on the management of the entire company by managers and executives (Krause, 2006) .
By optimizing operational processes of the entire company, an operational process oriented performance management is achieved (Bititci et al., 2012) .
Besides the measurability of KPIs, performance management also considers organizational aspects, for instance, the assignability of resources on different organizational levels, learning effects and employee motivation (Richard et al., 2009 ).
These factors are important in the constellation of the performance measures because they reveal whether the KPIs are simple, standardized or complex and also show the degree of complexity in their calculation (Williams, 2002) .
Performance measurement serves as a database for a balanced activity recording through financial control (Gleich, 2011) . The objective is obtaining a systematic, multidimensional performance tracking, management and control for different application objects (Bourne, 2001) or on different levels of performance (e.g. employees,
teams, departments, processes etc.) with the aim of a continuous improvement of individual company's performance (Taticchi, Tonelli and Cagnazzo, 2010) . Folan and Browne (2005) focus on the more comprehensive term 'performance management' which also includes other management aspects besides measurability. This article will particularly look at performance measurement aspects as a substantial component of performance management used by controllers in a performance measurement system, while the KPIs will be also briefly explained in the following passages.
Goals and tasks of a process oriented performance management
This article is aimed at achieving a long term performance excellence by measuring the process oriented performance measures and increasing the operational results of a company with an optimal process performance management.
Below are four substantial tasks, which should be fulfilled by process oriented performance measures based on the above study:
• Is process orientation guaranteed?
Particularly in global companies, a worldwide standardization of the processes should be aspired so as to, ideally, achieve a process oriented key data that should be uniformly defined and measured globally. This requires, among other things, existing processes and their measurability with the help of process oriented performance measures (Binder, 2003) .
• Are there approaches to management available?
Performance management mainly targets the holistic management of a company.
The goal of an efficient management of an organization is, therefore, to manage the performance provision using performance measures (Demartini, 2014) .
• Are non-financial aspects integrated in the performance indicators?
Is it only the financial performance measures that are evaluated or also the nonfinancials? Many publications assume that there is a significant influence of nonfinancial performance measures on a company's success (Martín-de-Castro et al., 2011 ).
• Does measurability in national and international companies exist?
It is decisive to have measurability of performance measures not only on the national level of a company, but also on its international operations, if a standardized regulation of key indicators in financial control is to be achieved in order to have uniform control (Neely, 2005) .
The explorative study based on 26 industrial partners
A research on process performance management and process performance measurement (PPM) models in the literature distinguished between the following concepts:
• Financial and non-financial PPM concepts (De Toni and Tonchia, 2001) . Here
KPIs such as the earnings before taxes (EBT), which is a financial KPI, or the number of claims, or the order process time, which are qualitative measurements, thus non-financial KPIs, can be found.
• Strategic and operational PPM concepts (Hoque and James, 2000) . These are aimed at creating the right strategy, and derived from it achieving the highest company profit. One of the most famous concepts in this category is the Balanced Scorecard (BSC), designed by Kaplan and Norton in the 1990s. Operational performance measurements work with more detailed KPIs, such as costs of order processing, and they are generally more quantifiable.
• Operation oriented and structure oriented PPM concepts (Neely and Adams, 2001 ). Operation oriented PPM concepts focus on the processes' stages and their KPIs, while structure oriented PPM concepts go into more detail with regard to company's organizational structure, analysing for example the function of management control.
• Achievement levels and receiver-group-oriented PPM concepts (Purbey, Mukherjee and Bhar, 2007) . The PPM concepts included in this category, such as cash flow or KPIS of certain receiver groups (employees, management, etc.) often use relatively individualized KPIs.
• Industry related PPM concepts (De Vries and Margaret, 2003) . These exist in various industries and branches (metal finishing industry, freight transportation, etc.) and process based KPIs are often integrated and measured in this category.
All five kind of concepts can exist parallel to one another. For instance, a strategic performance management concept for a telecommunications company can be reflected through the financial performance measures. Moreover, the receivers of the key performance information of the individual achievement levels of the company can be represented in teams or departments.
Due to the general misrepresentation of the internationalization degree of performance management concepts, an explorative study was conducted, which should bring light on the performance measures that are used in national and international industrial companies.
The 26 industrial enterprises were carefully selected, they are large companies (with several thousand employees), whose parent company is located in Germany, but have one or more subsidiaries abroad. Moreover, all companies are industrial firms active in different sectors such as food and household products, industrial goods and automotive.
Application
Not all performance measures in a company are recorded or measured, nor is a standardized collection on a monthly basis done. Thus, the advantage of using a questionnaire is clear since it is easy to show with the help of a questionnaire, whether an industrial company measures the key performance figures on the national level -German parent company-and whether the same figure is used within the international operations or whether the data is recorded at all. Thanks to the greater significance of information and communication technology today, almost any performance indicator can be proven arithmetically (Gladen, 2008) . The disadvantage of using a questionnaire, however, is that some types of performance measures such as innovative performance measures (e.g.
KPIs for scenario technology) cannot be measured in detail (Kennerley and Neely, 2003) .
Another example of an innovative performance measure that cannot be measured is the company's value. This is due to missing value drivers or international procedural input data (Lehtinen and Ahola, 2010) . The list shows that the performance measures were not broken down into a mathematical formula because this would mean a bigger effort in an already complicated and extensive questionnaire with approx. 250 performance measures. Moreover, the KPIs, especially those in the strategic and operational planning, are closely connected with the instruments that were already of great importance to high-level personnel in financial control (Otley, 2007) .
The surveyed non-financial performance measures for the functional area strategic and operational planning were:
1. Strategic workflows/p.a.
2. Strategic projects/p.a.
3. Applied strategic tools/p.a.
4. Applied strategic IT-solutions/p.a. Germany and own international daughter companies abroad, the survey showed that the performance measures of the parent company were more likely to be measured than that of their international subsidiaries. This means that often no special international performance measures for foreign held companies were used. This fulfilled the expectation of the study that financial control and its key indicators orient themselves particularly to the existing performance measures of the national companies and take over these control figures in the long run for the international holdings alike.
Results within the functional area strategic & operational planning
The survey showed that newer instruments like the scenario technology, life cycle analysis and beyond budgeting concepts in the functional area strategic & operational planning (Aureli, 2010) were not used in most companies, thus no performance measures could be evaluated. This also applied to the core competence approach, value based management, target costing and risk management.
As expected, national companies had operational numbers-oriented instruments in use, for instance, planning data for annual and continuous planning, forecast, quarterly and monthly planning and the deviation analysis as well as cost category, cost centers and cost objective accounting. The implementation of such detailed KPIs can be considered typical for German companies. Moreover, it is interesting to note that gap analysis, portfolio and competition analyses, benchmarking and process key indicators were also predominantly used in German companies. Prior to the study, it was assumed that common global strategic instruments and their performance measures were existent in international companies (Jusoh, Ibrahim and Zainuddin, 2008) .
It was, however, unexpected to find the use of a small percentage of instruments like value analysis, which incorporates target costing and the value based management, since these are specifically global instruments as can be derived from their name. Moreover, there were no particular instruments and queried performance measures that occur only in international companies.
Above all, financial performance measures are dominant in the functional area of strategic and operational planning. Non-financial performance measures, which are commonly not measured, include the number of workflows, the number of strategic instruments, applied
IT-solutions and the number of consolidation workflows.
Least of all, the number of strategic projects, the duration of the planning period, The functional area management reporting is regarded as a cross section function and multiple key numbers are shown and measured in individual reports. Therefore, the functional areas R&D control, logistics, production and sale control were subordinated to management reporting with the assumption that the reports with the following performance measures are proven and measured.
It is however surprising that in the functional area management reporting of the cash flow per employee and the key number of the shareholder value for all three methods of discounted cash flow, cash flow return on investment and economic value added are not measured (36%). This is contrary to numerous publications as precisely these innovative key numbers are not used in most companies (55%) as the following illustration shows:
EBIT and sales key numbers like sales per customer, sales per employee EBIT, EBITA and EBITDA are predominantly measured in national companies (85%). In international companies only 67% use these figures. This is again surprising since these numbers are per definition international key indicators.
Moreover, return key numbers like return on capital employed, return on investment, equity, total capital and turnover profitability are predominantly measured in national companies (82%). In comparison, only 65 % of the international companies use return key numbers. Cash flow is definitely regarded as important in national companies (100%). As expected, performance measures like the liquidity ratio of the first, second and third degree as well as key numbers of the balance sheet like asset cover ratio and consolidated income statement in sales and cost of production method are rather measured in national than in international companies. One possible explanation for this is the availability of data, as in national companies the data is saved in the systems of the companies and the KPIs can be calculated online in time.
The key indicator Working Capital is similarly measured in national and international companies, even though it is per definition an international control key indicator. The measurement of different types of investments (total) or replacement, rationalization and extension investments is also dominant in national companies (100%).
There are no performance indicators that occur only in international companies. In both national and international companies, a shareholder value measurement using the discounted cash flow and economic value added procedure was made, with 36% in each case. Typically, most remaining R&D data are measured in national companies (Adams, Bessant and Phelps, 2006) . These are the R&D costs in the plan, actual and forecast value (because costs are the easiest KPIs which can be measured), the R&D costs in % of sales and the number of R&D projects. The number of product innovations, as opposed to process innovations, are only measured in national companies (Fitzgerald, 2007) .
The indicator time to market was measured both in national and international companies, each with a 55% score.
In R&D control area many qualitative performance measures which are non-financial due to the implemented principles and application-oriented R&D are calculated (Bourne et al., 2000) . However, only few qualitative performance measures were actually measured.
The few financial performance measures such as R&D costs in R&D control are measured especially in national companies (91%). Non-financial performance measures are often not measured. What stands out in the functional area R&D control is that, least of all, product innovations and schedule variances are measured in national companies and a capacity planning is made. The average resource requirements for an R&D project in FTEs are mainly measured in national companies. 80% of these performance measures are used for evaluation in national companies.
Purchasing costs in plan with a 100% score counts as the most important performance measure in logistics control in national companies.
The purchase costs in plan in international companies are seen as an important performance measure, however, its importance is significantly lower than at the national level. The other performance indicators in logistics control, which occur particularly in reports for international companies, play a rather subordinate role.
One performance measure in the logistics control that is measured with the same intensity at the national and international levels is the backlog. It outlines not in-time delivered commodity (both national and international companies recorded 55% in backlog).
In logistics control section many qualitative performance measures are determined by the procurement, storage and transport activities and their duration (Chan and Qi, 2003) .
They are usually non-financial. The following qualitative measures of performance are measured: backlog, number of suppliers, scrap rate, duration of customer order processing, number of shipments, average order size, turnover rate and shipping rate. The performance measure turnover rate plays an important role with an 82% score in national companies as well as the rework ratio. The average cash conversion cycle, the number of storage sites and the number of consignment warehouse locations are barely measured.
In the logistics control only a few financial performance measures such as purchase, storage and transport costs are measured particularly in national companies. Table 4 gives an overview of the functional area logistic control. 
Management reporting production control
The following KPIs were not measured: KPIs for product and process benchmarking (this is surprising since benchmarking and its key data are noted as available in national companies in the questionnaire before -but were left unmeasured), KPIs for decentralized storage and KPIs for technology portfolio analysis. Similarly, KPIs for process cost calculation and KPIs for risk analysis were not measured though it was indicated prior to the survey that data were available, e.g. the later were with a 46% score available both in national and international companies. The degree of asset depreciation was also not measured. It is rather unusual that KPIs for financial statements in production were not consulted for measurement because these KPIs are usually well-defined and often used for measurement.
However, it was seen that financial performance measures were consulted in national companies -in the production area they are the clearest and well-defined KPIs. These are production costs in plan, actual and forecast. Not evident were own performance indicators used in production control, which occur particularly in reports for international companies.
The following performance measures in production control were calculated both in national and international companies: the number of in-time deliveries, the setup time per machine and the production quality -all measured in % (return quantity/production quantity).
Many qualitative performance measures in production control area are calculated but are often not measured. The following non-financial performance measures are used in measurements in national companies: turn-around times for production orders, downtimes per machine, utilization rate per machine, KPIs for central storage and rate of utilization and indicators for capacity planning.
All financial performance measures are consulted for measurements in production control but one: production costs. However, many non-financial performance measures are not used at all. Only three non-financial performance measures play an important role on the national and international level: the number in-time deliveries, the setup time per machine and the production quality. All are measured in % (goods return quantity/production quantity). This analysis suggests that since each company produces a specific product or offers a specific service, it is possible that a specific indicator data will be determined. This was not covered by the existing questionnaire. Thus, financial and non-financial performance measures given in the questionnaire were, for the most part, not used for
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measurement. An overview of the KPIs in the functional area of production control is presented below: Table 5 . Major indicators of the functional area production control
Management reporting sales control
The present research revealed that KPIs for price calculation in sales control are not available. This is surprising because prices are after all the most important result of the sales control department. However, as expected, financial performance measures were mainly consulted in national companies as they can be measured in time. These are distribution costs (planned, actual, forecast), distribution cost in relation to sales, distribution costs per field staff and average receivables in kEUR. The following performance measures were calculated in international companies: sales, contribution margin and profit margin, with a score above 81% used for the assessment.
Not evident were other performance indicators used in sales control, which occur particularly in reports of international companies.
Sales performance measures that were similarly measured at the national and international level were non-existent.
Just like financial performance measures, non-financial performance measures are applied mainly in national companies. Two performance measures were of great importance in national companies, namely; the number of existing customers and the number of new customers -both accounting to 90% and 100% respectively. Their importance in international companies lies with a score of approximately 72% slightly lower.
Financial performance measures such as distribution costs (plan, actual, forecast), distribution costs in relation to sales, cost of sales per sale representative and average accounts receivable in kEUR, revenues, gross and profit margin were specifically determined in national companies, since these data is saved locally and is therefore easily available (Atkinson et al., 2012) . International comparability should be created, for example, the comparison of sales of customer A between Germany and the United States, which often is not the case in reality.
One reason why non-financial performance measures are mainly measured in national companies could be because of the role played by fast operative impact and the direct possibility of influence at the national level (Van Der Stede, Lin, 2006, Hall 2008) . It is possible that a comparability between the KPIs of the national company and international subsidiaries cannot be realized, for example, the number of existing customers cannot be used since this data is collected differently and in different systems.
Thus, these key figures are not applied in the international subsidiaries as seen also in table 6. Other functional costs that are used are write-offs, procurement costs, job planning costs, transport costs, inventory difference, reclamation costs, quality assurance costs and costs for trainings and seminars. The cost increase rate in % is often given in the form of inflation and is therefore increasingly measured at the national level. Due to the fact that operational data such as orders are measured especially in national companies, the costs per order is used as a financial KPI.
Process performance management and financial control of key performance indicators as shown in an explorative study of national and international companies
Non-financial performance measures also predominantly emerge in the cost accounting and calculation in national companies (Adler, Everett and Waldron, 2000) . These are centralized and decentralized booking deadlines (in working days), internal cost allocation (intra, inter and intercompany) (in working days), quotation rates, order rates, reclamation rate in % and capacity.
Some financial performance measures are also used in international companies, in particular: product success, absolute contribution, plan costs, actual costs, deviation (actual, plan, target), as well as write-offs, personnel and procurement costs.
Other control parameters in cost accounting and calculation that occur particularly in reports of international companies are not used.
Only the costs of the customer order processing are present with 55% both in national and international companies. Just like financial performance measures, non-financial performance measures are applied mainly in national companies. The most important figures here are the decentralized and centralized booking deadlines, internal cost allocation as well as order rates and reclamation rates.
Financial performance measures that illustrate costs and have the above mentioned details are typical in German companies. Therefore, it is not surprising that typical German indicators such as profit margin especially in national companies are not only present to 100%, but are also used by their subsidiaries at an 82% rate.
It is possible that the KPIs of the national company and international subsidiaries cannot be compared. For example, the reclamation rate that fall under other reclamation cannot be used standardized since this data is collected using different systems. Therefore, such indicators are hardly used internationally. Table 7 gives a brief account of the situation in the functional area of cost accounting and calculation. 
Project and investment control
The following KPIs in project and investment control are not measured: KPIs of static cost comparison calculation and profit comparative calculation, KPIs of process cost calculation, key figures for efficiency analysis, extent of utilization ratio and error rate in the project (in %) as well as the degree of completion of the project in %, the average duration of the investment decision in working days and the variation in quality of the investment projects. These KPIs are considered though in the survey by both national and international companies as important.
However, financial performance measures were consulted in national companies. These are IT-costs, maintenance cost, investment volume, KPIs of static amortization calculation, KPIs of static profitability, KPIs of the capital value method, KPIs of the internal rate of return method, KPIs of the cost-benefit analysis, KPI of project costing and KPIs of the project costs (internal, external).
Non-financial performance measures also predominantly emerge particularly in national companies. Number of investment objects, cost variance of investment objects, time deviation of investment objects (however, a quality deviation of investment objects is not measured). In addition, non-financial performance measures such as capacity planning, project status reports and timeliness of projects are used mainly in national companies.
The financial performance measures IT-costs and external project costs are particularly used in international companies. Further control indicators in project and investment control that arise particularly in reports of international companies were not evident.
The following key indicators are equally found in national and international companies:
KPIs of the balanced scorecard and the project completion rate. These performance measures are considered global control instruments (De Geuser, Mooraj and Oyon, 2009 ).
Just like financial performance measures, non-financial performance measures are applied mainly in national companies. The number and the cost variance of the investment projects, the project status reports, the timeliness of projects (%) and the capacity planning of project resources play a crucial role.
Financial performance measures that illustrate investment costs are typically noted only in national companies. It is surprising that the static procedures (which are usually easy to use) are not used at all (cost comparison calculation or profit comparative calculation), yet dynamic investment computing procedures dominate nationally. As expected, an instrument such as the balanced scorecard which is equipped with financial and nonfinancial KPIs is used nationally and internationally since its simplicity largely allows international transferability (Davis and Albright, 2004) . The project conclusion ratio can be also regarded as simple and is therefore used at the national and international level.
Non-financial performance measures are frequently not taken into consideration since they are deemed as too unusual in this area. Some examples are average duration of the investment decision in working days or quality difference of investment projects. The KPIs used or neglected by the surveyed companies are presented in table 8. The questionnaire did not distinguish between financial control in the parent company and its subsidiaries; this part of the study chiefly displays financial control of subsidiaries.
The data gathered in a previous statement of the questionnaire confirmed that innovative key indicators of the balanced scorecard or the process cost calculation, which are not even measured consistently in national companies, are certainly not available internationally, thus, mostly non-existent in the subsidiaries. Predominant are, as it can be seen in table 9, traditional financial and consolidated income statement and proven KPIs like debt ratio, fixed assets, non-current assets as well as equity and liabilities, which can easily be calculated from the balance sheet and consolidated income statement.
Non-financial performance measures are often not measured because they are deemed as too unusual. 
Measurement of process orientated performance measures
During the evaluation of the study it became obvious that seven performance measures (out of 10 innovative performance measures that can be seen in figure 3 ) were mostly measured in national companies. Moreover, key indicators in the international subsidiaries were either omitted or used less frequently. The following illustrations of the functional area strategic and operational planning for national and international companies show these results as a showcase for all other areas: 
Conclusion
The overall result of the study can be summarized in five points: The results of the survey were based on German parent companies and their international subsidiaries, who participated in the study. The findings of this study suggest that there is need for further research. For instance, the next step could be based on this survey; parent companies could be surveyed in order to identify their needs for different performance measures to be used in financial control within the management of KPIs.
